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.Manpower in science and technology: 



^scientists . • 
t scientists with doctoral degrees 

4 engineers 

engineers, with doctoral degrees 
* 4 technicians 
. - A teachers 

In these PROFILES each symbol represents 5.000 persons 
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ABOUT THIS BtiOK 




Today in the USA about pne-half milliOri persons ar6 work-/ 
ing as scientists, nearly one million as engineprs, one million 
as technicians, «and one-quari[ef . nlilltoh as teachers Of science 
and mathematics in secondary, schpols. 

This book contains some sta^lstica^l informatic)n concerning 
thesCrfour categories of persons. As vieNyed here, they make 
up the Nation's specialized manpower employed invscience , 
and technology. . ^ , • 

The nearly two and three-quarter million 'specialists working 
in science and technology in 1963 account for approximately 
3.6 .percent of the civilian labor force. The figure was about 
1. 5, percent in 1940 and is expected. to reach 4.7 percent in 
1970. J. V ; . 

These persons serve the Nation in many ways: some of them 
expand scientific knowledge by dping research; some « apply 
scientific information and engineering techniques to develop 
new products and services, or to solve problems in* 'health, 
defense^ or transportation; some operate complex'system^ fbr 
communication or for the exploration of space; and' some 
educate and train manpower.. 

" The Nation's manpower in science and technology finds em- 
ployment in e.ach sector of the Nation, in ^colleges-find uni- 
versities, ir^industry, in Ffidera], State, and local governments, 
and in other organizations. ' . 

The numbers of persons who do each type of work and 
the numbers employed in each sector are depictefl by tables 
^ and charts in this book.' * Also shown statistically are' , such 
^characteristics of the manpower as its distribution by age, by 
field of specializa^tion, and by geographical location. 

Thusjhc book oiTcrs statistical PROFILES of majipowcr 'in' 
science anJ lechilology* 
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Only an.ind<vidUiirpcrsoa'"not manpower in 
the nuiss— nuikos a tliscovcry. , ctMicciVcs. a 
proeiuqt, Qr inspires ;i student. Statistics, can 
not measiiire Ihe quality of contributions such 
as thesev Statistical information c^h, however, 
provide guidance essential for maikihg , policies 
iMid plans to eftisure opportunities for individual 
contributions to be made in future years. « 

.Policy makers. in many organizations^both pri- 
vate and public^ including exeoutiye and legis- 
lative bodies, increasingly need facts that bear/ 
upon the Nation's enlarging investment of 
people in science and technology. 

These PROFILES bring'to the policy mj\^ker*a 
new pattern of comprehenjjiveness — a unified* 
overview of, manpower in science and tejgfcnol- 
ogy. Approximate figures,' based ^upon^ata 
from many 'sources, portray a self-consistent 
set of national totals rather, than precisc'counts 
: of particular segments of manpower. Compiled 
expressly for thls^r.book, the figures do not 
necessarily agree in detail Nyith figures pub- 
lished elsewhere, as in documents cited in the 
bibliography. : . . 

■ ♦ ■ \ . 



DEFINITIONS: 



1. 



All numbers in this book refer to persons Vworking jas" 
scientists, engineers; technicians, or. teachers. In the 
statistics of manpower^ persons "trained as" are defined 
quite dWferently and are counted by numbers of aca- 
demic cjegrees awarded in relevant fields. Some persons 
holding such degrees are not working in science and^ 
technology— and some persons counted in these PRO- 
FILES do not hold such degrees. ^ 

All counts include women, who now conipos^§' abou-t 
twelve percent, of the scientists, on^^^j^rcent of the 
engineers, seventeen percent of the tecwnicians, and " 
thirty percent of. the teachers of science ai^ mathema- 
tics in secondary schools, - ' . 

Degree of accuracy in this book is suggested by the Hum- 
ber of digits, sometimes only one or tWo/Cised to express 
each l^uantity. Most of the figures are believed to be 
correct within ten percent. Sources of inaccuracy include : 
the approximations made in adapting anCh«jttrapolating . 
available datai and the shifting patterns of flow df per-, 
sons into and out of the^everal categories of manpower 
depicted. 

Fu'rther definitions and interpretive*^omments accom- 
pany the PROFILES. ' . ~ 

3 . PAGE 5 



HISTORICAL PERSPECTIVE 
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The Nation's total manpower working as scien-. 
tists, engineers, technicians, and teachera:.jaL^ 
science and mathematics in secondary schools 
has increased faster for several decades than 
has eith(St^ the population or the labor force. 

USA population has increased at ah average^: 
—annual -1'ate of about one and one-half percent 
since 1940. The average rate of increase for 
nianpower in science and technology has been 
about five percent. ' - . .: . j . 
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USA POPULATION 
LABOR FORCE 



MANPpWER IN SCIENCE AND 
\ TECHNOLOGY 
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Manpower In scfence 
and technology, I960 




SCIENTISTS 

. / ENGINEERS' 

, . T TECHNICIANS 

TEACHERS OF SCIENCE AND.MATHEMATICS • 
IN SECONDARY SCHOOLS 



EKLC 



■ V • . . 

*f ' ■ ■ ' • ' ■ . ■ 

The tabic highlights those trends -and includes figures for main categories of 
manpower described in this book. Within the specialized manpower employed 
in scieiice and technology, abmit one person in six is workiftg as a natural or 
social ^ientist; abouto^ie^^ three as an engineer. Together they comprise^ 
abotft if9 percent of the civilian labor force. ■ 

Estimates shown for 1970 represent neither a forecast of supply, nor a state- 
ment of future Jjfced. Developed specifically for these P*t)FlLES, they are 
projections based upon current trends in employment in relevant fields, and 
upon i^he assumption of no substantial changes in economic and- political 



conditions. 
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1940. 

millions 

132;o 
56.2 




1950 

152.3 
. 64.7 


1960 

180.7 ■ 
73.1 


1963 
estimate 

■ .. igo ■ 

' 76, ' ' 


1970 
estimate- 

) 209, 
^ 86 






1.47 


2.37 

J 


■ 2.7 


^.0 




thousands 
145 
300 
* 300 


\ 

. ^ \ 


\ 245 

A 

' 545 
' \ 5.50 


435 
840 
875 


500 
•935 
1,000 


.740 
* " . MPO 
1,600 


110 




130 : 


220 


250 


300. 
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HISTORICAL PERSPEetlVE, continued 



♦ ""^^ [ 

V^^^^ ^'^^^ : PHYSICAL, SCIENTISTS, MATHEMATICIANS 

♦ ♦♦♦♦ ♦^^♦♦t 

^♦♦♦♦♦ '♦tttt r LIFE SCIENTISTS INCLUDING PSYCHOLOGISTS ^ 

♦ ♦♦♦♦♦♦♦♦♦ . ^ 
^♦♦♦^ ♦♦♦♦♦ i 

♦♦♦^^ SOCIAL SCIENTISTS 

♦ ♦♦♦♦♦♦♦♦♦ <. 

♦ ♦♦♦♦♦ 



♦♦♦♦♦ 

♦ ♦♦♦♦ ♦♦♦♦♦ CIVIL ENGINEEiRS 

♦ ^♦♦i^ ♦♦♦♦♦ 

♦♦♦♦♦ 

♦ ♦♦♦♦ ♦♦♦♦♦ ELECTRICAL ENGINEERS 

♦ ♦♦♦♦ ♦♦♦♦♦ 

^MECHANICAL, AERONAUTICAL 

AND ASTRONAUTICAL Ef^GINEERS 

,* - -- ■■■■ -i- ■ ■ ^ ^ " , , . . 

, INDUSTRIAL, CHEMICAL, AND OTHER ENGINEERS 



ALL SCIENTISTS AND ENGINEERS 



DOCTORAL SCIENTISTS AND ENGINEER?^ 

DOCTORAL SCIENTISTS 
^ - DOCTORAL ENGINEERS 



PAdC I 



As counted in these PROFILES, scientists and 
engineers are persons engaged In scientific or 
engineering work requiring knowledge and training 
equivalent at least to that acquired in a four-year 
college course in a field relevant to that work. 

1." . v" 

11 ■ .v,- 



thousands 



1940 1950 ; 1960 1963 • ' 1970 . 

' • . estimate estimate 

65. » . . 120; • • 225 255 . 390 

■ • . ■ *■ ■ ' ■ *i • ' , ■ 

50 , 80 ^ 140 160 233 

30 45 , . 70 85: ■ 115 



80 . 135 ; 160 .170 240 

50 110 180' 220 . 325 

75 130 210 240^ 370 

95 ' 170 : \ 290 305 * . 465 



445 790 1,275 • 1.435 ^ 2,140 

■ ■ • ■ . .. -. . ■ ' ■ ■ ' ^ 



28 45 ^ 89.2. 106 • \ 170 



.27,5 . 43.5..' ai.7 96 ■ 1^ 

:0.5 ■ ■ ■■ 1.5 ■ ■■. ; 7.5: " ' 10 ■ . 17 



•Fields. of science are defined. to cover mathematics, physical sciences-' life sciences 
including psychology, arid.^sacial sciences except for history. . ■ . 

Because persons who hold doctoral degrees such as Ph.D. or Sc.D. in many ways 
• provide leadership in science and technology, holders of these degrees are singled 
out in separate figures, .totaled here; 
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GAINS AND LOSSES DURING A YeAr 



. . X, START yea;? V 

/ GAIN$: 

V* . LOSSES 

^ ' ': . ■ ^ NET CHANGE " 

PERbENT NET CHANGE; 
■■ Eri^EAR 



Persons entering science with a degree in 
science, or entering engineering with a degree 

In engineering 

Persons entering sciencie with a degree riot 
in science, or entering eoigi.ne^ring with a 
degree not in engineering 



Persons entering science .p'r eng^ 

• ' a kjachelor's degree 

Immigration 

Deaths and retirements 

Persons transferring from science or engineering 
into work that Is neither 



NET CHANGE 

.'6 ■ 



Estimated gains and Iokcs in manpower during a period of twelve months. • 
provide a model to illustrate dynamics of change in the scientific arid techno- 
logical working force. / 



. thousands 



SCIENTISTS 
'480 ' ' 


ENGINEERS 1 

' ■ ■ . 

• . 900 


TECHNICIANS 
^ 955 


TEACHERS* 


AlX 
• 2,575 


+ "27 

• •. / 

-r- ' 7 




52 


, + 60 


+ 35 


+ < 174 


■ 


17 


■ . 

- 15 


25 


- 64 


% : 

- -f ' 20 • V 




35 




■ + ■ 1,0 


' . -H I'.IO" 


' + 4,2% - 


+ 


3.9% 


+ 4.7% 


+ 4.2% 


+ . 4.3% 


500 




935 


1,000 


250 


2,685 



• teachers of science and mathematics In secondary schools 



\ 



thousands . 

SCIENTISTS ENGINEERS 



+ 22 

+ 3 

+ 1 
+ 1 
- 5 

2 



+ 31 

+ 8 

+ 10 

+ ' 3 
-12 

- 5 

^ 35 



Figures given here are estimated from 
trends and statistical samples and are ad- 
justed to match - the' 1963 estimates 
giv^n in the preceding historical per- 
spective. 

The percent net change, now about 4.3% 
for all manpower covered, is expected to. 

Increase considei'e^bly during the next 

J. 

few years, . owing /in -large part to the 
post-war increase jn birth rate. 

Items in the lovyer table show the sev- 
eral routes ..by which persons enter and 
leave science and engineering. 
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'CHECKPOINT ; I960. The foregoing historical perspective sketches 
.* , the growth of manpower in science^ and tech" 

\. • nology during three decades, the following 

^ PROFILES examine in Rreat ^f d etail several 
distributions of this manpower for a single year, 
I960, the most recent year for which compre- 
hensive estimates now are available. 



1960 




thousands 


PERSONS WORKING, AS 


All 

ALL 


DOUTORAL 


SCIENTISTS 


* 435 


81,7 


• PHYSICAL SCIENTISTSiL MATHEMATICIANS'- 


. 225 


34.4 f 


. . chemists 


110 


19,0 


earth scientists 


25 


2,9 , 


mathematicians 


30 


■ ' 4,0 


\ : $ metallurgists ^ 


* • ' 15 


; 0.4 . 


.. physicists 


32 


7.8 ; 


I other physical, scientists ^ . 


13' 


0,3^ 


LIFE SCIENTISTS INCLUDING PSYCHOLOGISTS 


,.14o/ 


• 33,7 


. .. ^ agricultural scientists 


.40 


4,0 .. 


biqlogicalscientists • 


/.40 


.J9.3 * V 


medical scientists 


30 


1,4 ' ' 


' , psychologists 


30 


9,0 . 


. ' SOCIAL SCIENTISTS 


70 


13,6 


/ . , . . anthropologists. 


2 


0.9 ^ ' 


^ , J >. economists 


20 


.5,7 


socioid^rsts 


10 


; 2,7 


. • . ' A- other social scientists 


38 


4.3 . 
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PROFILE BY FIELDS OF SPECIAUZATION 

Physical, biological, and social phenomena are sUidiecj in many difTerent ways, 
and the knowledge gained is applied to a widj? variety of practical problems. 
Manpower in science and technology accordingly isKiivided inta arnUmber of 

specialties. | r ' . 

This PI10F1Le\ continued on the next page, show5 the J 960 distribulion of 

sctentific and' technological mai^ower by fields of specializatiorl. • 



.. 0 




































• •••• • ' • . 








• • 









Persons with M.D.s ^and other 
professional degrees s^re counted 
as medical scientists if they spend 
more time doing research than any 
other type work; but they' are 
counted irh the doctoral column 
only if they also hold a Ph.D. or 
.Sep. . '/ 

Psychologists are grouped^ In a 
'single item, although their work 
ranges widely from, experimental 
and biologically related psychol- 
ogy to social, clinical an^ educa> 
tional psychology. 



PA0FIL.E BY FIELDS 



OF SPECIALIZATION, continued 



1960 



•thousands 



PERSONS WORKING AS 



ENGINEER^ 

aerbnauticaj and astronauticarengineers 
chemical engineers 
civil engineers 
"'' electrical engineers 
industrial, engineers 
rnecftanical. engineers 
• .other engineers 

.' ■ ••■ • : ' ■:■) ■ . ' ' ■ 
SCIENTISTS- AND ENGINEERS. 

TEACHERS OF SCIENCE AND MATHEMATICS' 
* : , - IN SECONDARY SCHOOLS'* 

teachers of science only 
teachers of mathematics only 
. teachers of both 

: TECHNICIANS 
draftsmen 

■ , y 

. surveyors 
electronics technicians 
. ■ : life. sciences technicians 

other technicians. 

ALL SPECIAU2ED MANPOWER 
IN SCIENCE AND TECHNOLOGY 



ALL 



840 

50 
' , 45 
; 160 
180 
95 
160 
150 

1,275 



220^ 

90 
10b 
30 

875 
225 

75 
100 
100 
375 



2,370 



DOCTORAL 



I 



7.5 

0.7 
19 
' 0,8 
2.6 
0.2 
1,0 
0.3 

89:2 



2.0 



9L2 



PAGE 14 



^ Some fifty, different fields ofs engineering. are found In dicUpjiary Irstirigs. The 
^fields nanaed here ar^ the main^ones in vOtiich. engineers concentrate their efforts. 
New subdivisioifi and^j::onibiriations of these fields ;spri^^ response 



to niew and ever-changing -ptoblems in technology: 



1 
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TEACHER" SPECIAtlZATION 



Secoqdary schpor teachers of science an^ mathe- 
. matics typically teach, more than one subject. "'for" 
Ncxaiffple, a teacher of mathematics may also teach 
, physics. Many of then^each only one course in 
■ sciencci. or mathematics, aloBg^ with courses in non-.. 
' science, subjects. ^ * ' * 

• "•■ ■■■ . 

In 1960 apprdximately . forty thousand persons taught 
}^^^ secondary seh^l / course in l^iology, 
r tw^nty-fi^thousand taught- at least one in chem- 
istry, sixty thousand/ in generaK^sciehce. twenty 
*v thousand in physics, and twenty-five thousand in 
V; other sciences. AbotiL fifty thousand persons taught 
at least , one mathem'atics course in junior high school 
and about seventy-fiVe thousand taught at least one 
mathematics course in senior high school. . 

About t>yO' thousand of these 'teachers Tiold doctor's ^ 
degrees, most^f which were awarded in fields other 
7\ than science or mathematics. ^ , " 

^Throughout these PROFILES, persons teaching 
science, mathematics, or engineering subjects ill col« 

cleges' and univer?iti(3S are defined as/ scientists or ' 
engineers. ' 



PROFILE BY TYPES OF WOflK ^ 

Varied arid changing types of work characterize 
the activities of today's manpower, in science and 
technology.' . y 

In college's and universities, mapy members of the 
faculty divide their efforts between teaching and 
research, or'^etween either er both olthese ac,tivities 
dministration. In industry, a teanfi of scientists 
and wigineers as it evolves a hew product or sys- 
itiay work first in research, them in development, 
then in production Or operations: ' ^ 

The PROiaLE tfn\he next page outlines a itatic 
pwftSe of tnjs highly dynamic pattern of work, T$e 
figures estimate the numbeijs of scientists, engineers, 
and techniciansr^pripiarily employed** in each type 
of vvork at a representative moment' in 1960. 




fn these PROFILES, a person is counted . as doing that 
type of work^vy>iich engages more of his time than does 
any other type. 

WorK categories ^search and developmerft include 
efforts. devoted to administration and management.of 
research and. deveiopment, respectively. The separate 
category administration, management covers all other 
such efforts^ * 




PROFILE BY TYPES OF WORK, conttnued 

1960 * ^PERSONS WORKING IN ' 

, . . RESEARCH 

. . • . • . ^(cientists 

engineers 
ted^nicians 

• . . DEVELOPMENT 

- * ^ , scietitlsts 

v' \. ' . ■ engineers' 

• • , . , A« technicians 

• * ' PRODUCTICiN, OPERATIONS f 
y ■ ^ '-^ .^ . scientists - 

. ^ engineers 

■ . . ^, technicians 

- ADMINISTRATION. MANAGEMENT 
*^ scientists 
engineers 
technicians 

■ ' ' ^ * TEACHING 

. ; , scientists 
: t ' engineers 

technicians 

teachers of science^nd nnathernatics 
in secondary schools 

\ ' OTHER , WORK 

scienti^ 
en^irieers 
chnicians 

ALL SCIENTISTS AND ENGINEERS 

' ' ALL TECHNICIANS 

TEACHERS OF- SCIENCE AND MATHEMATICS 
, IN SECONDARY SCHOOLS 

ALL SPECIALIZED MANPOWER IN SCIENCE! 

AND TECHNOLOGY 



ALL 



175 
lt)0 
35 
40 



490 

75 

200 

'78Q 
.105 ' 
290 

385 ■ 

140 
40 
85 

15 . 

310 
70 
• 10 
10 

220 

475 
. '45 
205 
225. 

1,275 
• 875' 

220 
2,370 



thousands 
DOCTORAL 

47.5 ' 
45.0 
2.5 

* 6.0 
•5.5 

as 

/ ■ 

1.3" 

. 1^0. 
, 0.3 



4.5 
4.0 
0,5 

28.5 
23.0 
3.5 



2.0 

3.4 
3.2 
6.2 



89.2r 

2.0 
91.2 . 



r 
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EMPLOYMENT PRQE11,eIbY SECTORS OF THE ECONOMY 

SCyj^lSTS, £^^GINEERS/TECHNICIANS. 1960^^ 

* ' ■ . • ■ ■ . ■ • » ' : • . ■ ■ ■ 

Manpower also may be analyzed according to 
its pmployment distribulion ampng sectors of 
. - the econoftiy. One sector is. industry, which in- 
iiludes all private, pr^t-making organizations. 



^ . PERSONS EMPLOYED BY Al^tT — \ DOCTORAL 



• • .... . INDUSTRY 


1,495 . 


28.0 


' scientists 


185 


26.cr 


* . ' engineers 


680. 


2.0 


tecjih.idans* 


630 




FEQERAL, STATE, AND LOCAL' GOVERNMENT 


340 


4.0 


■ scientists 




3.5 


. ' ■ ^ . • engineers 


. 110 


0.5 


technicians 


. 155 




... COLLEGES AND UNIVERSITIES 


195 ' 


50.4 


scientists 


V 130 


46.0 


engineers 


25 


4.4 


technicians 


^ - 40 ' 




; / OTHER- ^ 


, - 120 


6.8 


* • . ' ^scientists 


.45 . 


6.2 


■ . erfeineers 


. . 2 5 . 


. 0.6 


» technicians 


50 




■ ALL SCIENTISTS AND ENGINEERS . 


• ' 1/275. 




. . ALL TECHNICIANS , - ' 


675 . 





Public bodied at the Federal, State, and local level are- grouped in the govern- 
ment sector. Colleges and universities 'both public and private, are included 
K^^'^'^ siector Other institutions; such as foundations and independent 
►research institutes, together with the self-employed are grouped in the last • 
sector. Thci^able belciw shows the numbers of scientists, engineers, and tech^^;^ 
nicians working in" 1960 in^each of the four sectors, together with <he number 
of scientists and engineers who hold doctoral degrees. Secondary ^school teachers, 
discussed in connection with fields of specialization, are omitted here. 
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CMPLbVMENT PROFILE BY SECTORS OF THE ECONOMY, continued 




RESEARCH 



. . DEVELOPM|NT 
* .PRODUCTION, OPERATIONS : 
ADMINISTRATION', MANAGEMENT 
TEACHING 
' OTHER 



SCIENTISTS AND ENGINEERS DIVIDED 
BY TYPES X)F WORK AND BY SECTORS 

More than one-fourth of the Nation's scientists 
arid engineers in 1960 were working primarily on 
production add pperatibnis within the industrial 
sectof. About on,e-flfth were doing development 
work in industry and one-tenth were. engaged 
primarily in research or iri teaching within the 
colleges and universities sector. 
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Preceding tabl^ cbnsidc^r scientists and engineers by "the kinds of work . they 
do and by the economic sectors in which they work. . The two Approaches are 
combined here to show about how many scientists and engineers in each sector 
were perfonning each typ^' of work "jn 1960; 



thousands 



eOLLEGES AND 
INDUSTRY' GOVERNMENT* UNIVERSITIES OTHER 



■■ ' -j 


is ■ • 






24b ■ 


■■ ■'. 40 




- 5 




.■;;.'>.35 




20 


75 


■ 30 .' 


10 


10 




I ' f ,. 


80 




155 


65 


• 10 ; .' 


■ 20 



* Federal, state t and local Estimated less than, qpe thousand 
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EMPiOYMkNT PROFILE BY SECTORS OF THE ICONOMy. continued 



Percentage fl^ures in this table indicate, f6r 
/ I960, distributions of scientists and .engineers 
— working in . research and development, accord- 
ing to the sector that supported their work and 
the sectotvin vyhich they wfre employed, . 



I960. 

SCItNTISTS AMP fNGINEEFJ? 

WORKING IN: RESEARCH AND.PEVELOPMENT 

■ / A. ■ . • i • ' . 

' * : INDUSTRY 

" GOVERNMENT. • ' 
. ^ COLLEGES AND UNIVERSITIES' ' 
OTHER 

*^ . ALL SECTORS 



Alt sectors furnish* cjpllars to support the work of 
scientists and engineers in research and develop- 
ment.'Sorneof the dollars remain within the sector, 
to support its ovyn ViBsearch and (development and 
some flow to otheV sectors to support work done 
there. ,, 

, GovernmerU. almost exclusively Federal, , in • 
1960 paid for the work-of abo-ut three-fifths of th*S . 
Nation's scientists and engineers engaged in. 
research "and development, but most of these 
persons' worked out$ide of the government. ^ 

The^e distributions are estimated on the full- 
time-eqiiivalertt basis illustrated on the next pag#. 



rE^Jl PLOYED ■ 


SUPPORTED 


IN SECTOR 


BY SECTOR 


■ , ^" . ■■ 




^ 75% 


35% 


11% 


6,2% 


12%' • 


2% 


^2%';U ; 




100% . 

> . . . ' 


100% 
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Throughout this book figures for employment of scientists 
and eaginecrs relate to, persons ^'primarily employed," which 
means they spend at least one-half of their time fn the em- 
ployment specified. Because some scientists and engineers, 
espcciaUy in colleges and universities, divide their time among , 
different types of work or employment,, planners and policy 
makers sometimes need to use .the alternative methods of ^ 
CQiinting manpower demonstrated here. i v v 



I960 



' thousands 



SCi€NTIST's AND ENGINEERS/EMPLOYED IN COLLEGES AND UNIVERSITIES 





SCIENTISTS . ' 


ENGINEERS 


TOTAL 


NUMBER PRIMARILY EMPLOYED 


c 

:.i3o 


25 .; 


155 


. TOTAL COUNT OF PERSONS 


139 ; 


28 


; 167 


FULL-TIME-EQUIVALENT NUMBER 


no 


c 23 


133 


■ ^ . teaching 


62 




74 


research and development 


42' 


? 


51 


other work 


■ ;. 6 




8 



Of the 155 thousand persons, primarily employed as scientists 
and engineers ini colleges and universities, about 109 thousand 
were empFOyed full-time and 46 thousand piart-time. However, 
another 12 thousand persons spent Some, but less than one-half 
of their" time doing siniilar work. Added together thes^ numbers 
give" a total count of abouty^67 thousand indi\/idual scientists 
and engineers, A thjrd method of counting sum's up all full-trme 
and part-time efforts, measured in the proportion of time spent by 
each person on each type of work, and.yields the full-time-equiv- 
alent number: the hypothetical number of full-time persons who 
yvould contribute the same total effort, 

- The last three lines of the t^ble shovy how scientists and 
engineers employed in colleges and universitws divided their 
time, in terms of full-tinie equivalents, among types of work. • 
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AGE PReFILE. 
/ SCIENTISTS AND ENGINEERS 1960 



I 



, AGE GROUP 



thousands. . 

NUMBER OF PERSONS 
IN EACH AGE GROUP 



JJnder 25 


scientists 


. 30 




engineers 


^45 


^5-29 


scientists 


75 




engineers 


• 125 


30-34 


scientists ' 


90 




engineers 


,160 


35-39 


Scientists 


75 




engineers. 


155 


. 40-44 


■ 

•scientists' 


' : 55 




engineers 


120. 


* . 45-49 


scientists 


40 




engineers 




. . • 50-54 


scientists 


.30 


• V ■ ~. .. 55-59 ■ 


engineers 

■ 

scientists 


-^0 
^0 




engineers 


50 


over 59 


scientists 


20 


. . ■ " " ■ ■ s ■ * ■ . 
ALL SCIENTISTS AND ENGINEEt^S . 


engineers '.. 


45 




1,275.. 
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The population of stientists and engineers is made up largely of persons in 
middle b^^ickets of age. More than' one hklf of them are over 29 ^ut under 
4ii, as this PROFJLE shows. 

Information given on the next page contrasts the age distribution..of scientists; 
and engineers with that of the labor^force as a whole. 
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Because, as the historical {jierspective on pagQ ; : 
6 shows, the average annual rate of growth ; 
in manpower is considerably higher for scien- 
tists and engineers than for the labor force)s««, 
Relatively fewer scientists and engineers are iii' 
dlder brackets of age. In I960, for example, 
persons above age 54 acqpunted for 9 per pent 
of all scientists and engineers, but nearly ' 18 
percent of the labor force. . • 

' ■ ' . . '■■ . r.^ , 

Scientists and engineers hprhially liave at- . 

tained a bachelor's degree^ or the equivalent 
experience, and many have attaihed a master's 
or a doctoral degree. Average «^ges at receipt*^ 
of. these degrees range from 22^to 30. Conse- 
quently, the perce\lt of person!* under 25^ears 
Of age is smaller for. scientists and engineers 
than for the entire labor'; force. 



PERCENT OF MANPOWER IN EACH AGE GROUP 



AGE GROUP 
• ■ . 

uhder 25 
25;34 

.35-44; ; . . 
45-54.. . 
over. 54 
ALL AQES 



SCIENTISTS AND ENGINEERS 
doctoral 



1.5 


6.0 


32.1 


^35,3 


34.1 ^ 


' 31.3 


20.6 . 


16.5 


11.7 


10.4 


100% 


100% 



GfeOGRAPJilCAL PROFILE 

. self NTIsfS AND ENGINEERS 1960 

pne half of the Nation's scientists ^nd engi- 
jjeers work in six States, California,. Illinois, 

i New Jersey, New Yprk, Ohio, and Pennsyl- 
vania. This Concenttation results in part, from 
Ihpjr large population of these Stages, >yhich 
together contain 5|bout 40 percent of USA 

r population and 40 percent of the labor force. . 
la additioh, however, these States rank high in 
the niiifiber of scientists and engineers' as a 
propbi^tion of all persons employed., » 

ccording to estimates^ for 1960, scientists and 
igineers together make up* about .1.8 percent 
ht the Nation's labor force. OnJ'ltii^ percent 
scale individual States diff^ by . a factor of 
nearly eight j from 0.6 to 4.6 percent of; the 
labor force, signifying a wide range of em* 
phasis on scientific and tejphnological activity. 

*The map on the following pages show^ ^"^^ 
States divided into four groups according to . 
percent of labors force working as scientists 
and as engineers. 
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This tJible gives numbers of scientists and engineers, in thoasands and as a 
percent of the labor force for each Slate. Less populous States may show high 
percentages of scientists and engineers owing to low populations rather than to 
significantly high concentrations of scientists and engi 





. \: SCIENTISTS ; ^ 


^ ENGINEERS 




thousands 


percent of 
labor for 


thousands'. 


percent of • 
labor force" 


ALL STATES 


. 435 


0.6% 


840 


1.2% 


Alabania * 


3.1 


* 0.3%^ 


10.9 


, o;9%, 


Alaska . 


. P.9- 


0.9% 


0.8 


0.8% 


Arizona - 


!■ ■ -3:1. V 

i 


0.7% 


5.0 


. ■ '1.1% 


Arkansas 


1. . . 1.3 


0.2% 


:2.5 


. 0.4% 


California 


! -50.1 . 


. 0.8% . 


122.7 . 


1,9% 


Colorado 


i ■ ■ • ' ■ 
• ■ 7.5 


■^1.1% . . 


' V9.2 


1.4% 


Connecticut 


8.4 




19.3 


1.8%. 


Delaware' 


■ 4.8" 


2.7% 


3.4 


1.9% 


D.C. " - . 


i 13.5 


3.7% 


3.4 


• . P.9% 


Florida 


1 . 7.0-,,. 


0.4% 


16.0.'. 


0.8% 


Georgia 


■ ^.4 


0.3% ' 


l'o.9V, 


- - ^^0.7% 


Hawaii 


■ 0.9 


0.3% 


1.7 


0.6% ^ 


Idaho 


1.3 


6.5% 


I 1.7 


' 0.7%, 


Illinois ' . 


. * 24.5 


' Q.6%' 


! 51.2 


.1.2%. 


Indiana 4 


^'.-r 8.8 


0.5% 


1 20.2 




> loWa 


4.4 


0.4%, . 


i : 6.7 


■ 0,6% 


Kansas 


4.4 




! 10:1 


1 .2% 


Kentucky _^ 
Louisiana \ 


2.6 
. 6.6 


a3% ,- 


i ■. 6.7 ■ 


. 0.6% 
0.8% 


I^laine 


0.9 ' 


0.3% \ 


\:'\'^^ 


• 0.7% 


Maryland . 




1.3% 


1 / 21,8 


.1.8% 


Massachusetts 


! 17.5 


6.8% y 


. .32.8 


/ .1.5% 
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'SCIENTISTS 



ENGINEERS 



Michigan' 
Minnesota 
Mississippi 
;.|y|issourl 

Montana. . 

- ' • ■. ■ ' * 
Nebraska 

'Nevada 

New Hampshire 
New Jersey 
New l\f3xjco. 

6w York 
. North Carolina 
North Dakota 
Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 

Tennessee 

texas 

Utah 

Vermont 

Virginia ; 

Washington 

West Virginia 

Wisconsin • 

Wyorning ^ - 



15.8. X 


0-5% 


42.6 


1,5% 


7,5 . 


0.6% 


12.6 


1.0% 


1.8 


*0.2% 


0.4 




7.9 


0.5% 


15,1 


0.9% 


1,8 


.0.7% 


.1.7 




1.8 * 


r\ Oof 

0.3% 


0.4 


n dot 
0.b% 


0.9 


0.7%. 


0.8 


^ 0^7% 


0.9 , ' 


0.4% 


2.5» 


1.0% 


23.6 


0.9% 


45.4 


1.8% 


4.4 


1.3% . 


5.0 V 


. 1.5% 


53/1 r 


0.8% 


85,7 \ 


1' oof 

1.2% 


5.3 


0.3%^ 


8.4^ 


0.5% 


.0.9 . . 


. ' 0.4% 


^ 0.8 


0.4% 


20.4 


p.5% 


53.8 


1 .4% 


6.2 


0.7% 


8.4 


1.0% 


4.8 


0.7% 


. 5.9 


0.9% 


25.2 


0.6% 


' 52.1 


1.2%. 


1.3 


" 0.4% 


3.4 


Q.9% 


1.8 


o.a% ■ 


4.2 


.0.5% 


0.9 


0.4% 


\ 0.8'^ 


0.3% 


^V6.2 . i 


0.5% 


10.1 


' 0^8% 


20,4 




'39.5 


1.1% 


3.5 


1.1%'^ 


5.0 


1,6% 


0.9 


0.6% 


^^^0.8 


■ 0*^% 


^''6.6 


Ci.4%. 


17.6 

i ■ ■ ■ • ■ 


'1.2% 


7:5 


/ 0.7% 


1 .20.2".- 


.1.8% 


2.6 . 




! ■ ■ ■ 

5.0 , 


• !^o.?% 


7^5 


0.5% .. 


' 16.0 ■ 


i.0% 


1.3 


1.0% 


1.7 


.1.3% 
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SELtCTED BIBLIOGRAPHY 

primarV souro^- of additional data 

Designed specifically to skptch the totality of national spccja,lizcd manpowdr in 
science and technology, these PROFILES unavoidably sacrifice detail ^nd 
precision. Many pieces of the statistical picture are developed in greater detail 
■r in publications cited here, They contain, as annotations indicate, explanations 
of concepts, definitions, upd data that supplement the information presented in 
. this book. : '/ • - ' ' ^ / 



American Science Manpower, 196(|,. 
Washington, D.C.: National Science 
Foundation. .1962. 

A report of the National Register 
of Scientific and Technical Personnel. 
■ ' ■" . 

Earned Degrees Conferred. Washing- 
ton, D.C.: Department of Health, Edu- 
cation, and Welfare^ Office of Educa-- - • 
tion. 

Bachelor's and higher degrees con- 
ferred, an annual series from 1947- 
.48 (1961-62 in-Jress); V ^ 

Engineering Enrollments aqd De- 
V^es, Washington, D.G.: Department ,r 
of Health, ^Education, and Welfare, 
Office of^ Education. 

An annual series from 1949 (1962 
in press). ^- ^ 

■ •• ■ '.' ^ ■ ■. V V ' ' • 

^ Handbook on Resources of Scientific 
and Technical Manpower. Washing^: 
ton, p.C: National S^ence Founfe': . 
tion.M963 (in press); V ' ' 



Manpower Report of the President, 
and, A Report on Manpower Require- 
ments, Resources, Utilization, and 
training. Washington, D.C.: Depart- 
ment of Labojr. 1963. . 

Reviews of Data on Research and De- . 
velopmeipt* Washington, D.C.: Na- 
tional Science Foundation.' 

A^series. Number 29 iemphasizes 
science and engineering manpower 
concepts and definitions. Number - 37 
deals with., scientists and engineers 
employed in colleges and universities. 

Scientific and Technrcal Pi&reonnel in 
Industry^ 1960, Washington. D.C.: Na- 
tional Science Foundation 196i; 



'Skkntiflc and Technical Personnel in 
the Federal GbvenimenV 1959. and 
1960. Wasibingtdn, D.C.: National Sci- 
ence Foundation. 1962. 



Scientific Manpower BuUetbi. Wash- 
ington, D.C.: National Science Foun- 
dation. 

A series* Numbers 7 and 10 define 
; basic terms used. Number 13 treats 
scientists . and engineers: employed in 
colleges and universities« Number 19 
jpresents eniployment and other infor- 
rmation on scientists who reported in 
1962 to the National Register of Sci- 
entific v and Technical Personnel. 

Secondary School Science and .Matli- 
ematlcs Teachers, : Characteristics an^ 
Service Loads* Washington, P.C: Na- 
tional Science'Fouiidatlon, 1963. 



Scientists» Engineers, and Techniciaiut 
In the 1960*s, Requkements and - 
Supply.. Washington, D.C.:. Nation^ 
Science Foundation. 1^63 (in^ pre^if. 

Sdei^titic Research and Development ' . 
in Colleges^ and Uniyeisities, Expend!* ' ^ 
. tures and Manpower, 1958. Washing* > 
ton, D.C : National Science Foundn- 



tion. 1962. 



Scientific Research and Development 
of Nonprofit Organizations, Expendi* 
tures and Manpower, 1957. Wash- 
ington, D.C: National Science Foun- 
dation. 1961. 

, Statistical Handbook >f Science 
^ cation. Washihgton, D.C: Natiqfn^l 
Science Foundation. 1960. 

Two Years *Xftec the. College De^e: 
Work and^ Further Study Patterns. 

Washington, D.C.: National Science 
Fpundation. 1963 (jin pres^). , 
A sampling of 1958 college grad- 

/'.uates.. S " ''''^ ■ 

U.S. Census of Populationrl960, Die^^- 
t^lfcd Characteristics, United. S)|ate^%. 
Summary. Washington, D.C: Deparit-j 
ment of Commerce, Bureau of the' 
Census. 19631 ' ^ K 
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The National Science Foundation serves a focal role 
in the providiiig of statistical data on^, scientific and 
technical personnel and ..conceriuf 'itself also with 
'Uses of siich.data.in the '^forming of national policy 
for «^nce» , i 

;To\vard:^^£Brthet fulfillment of these responsibilities, 
PBO^L^ ;|>ffers a national summary, in broad; 

^citc«i?ics, of numbers of persons , working as spe-' 
cialilsts in science and technology. The book is evi- 
dence, of the Outstanding cooperation obtained from 
individuals «t all levels of those organizations, both 
public and private, which gi^t^hered and made avail- 
able the data reflected here. 

Within the Foundation, PROFILES wa;s developed » 
by the . Associate Director (Planning) a^df* Head Ofvj^. 
the Science . Resources Planning Offi^qi '.Richard H; 5 
Bolt, as a joint project of the Sdjehce Resources 
Elfiflftfng Office, the Scientific . Personnel and Edu^ 
^icatiofr Studies Section, and the Office of Economic 
:'{mfl '^Statistical Studies, with the assistance of the 
Office', ^f Public, Infofpteition. 

The Foundatiprl'iio'r>^ th^^ volume^ besides, con- 
Uibuting sumrniryrsta&cs needed for planning 
and policy makiiigj .wifl encourage increased efforts 
and interest in rtie d*evelopment of manpower in- 
formation essential to the guidance of the l^ation's . 
science . and^ technology. 

\ r ^ I ? ALAN T. NVATERMAN 

7 iSiii-ejCtor, National ' Science Foundation 
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